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Claims 

[d] 1. An electro-static discharge (ESD) protection circuit for 
a dual polarity input/output(l/0) pad, comprising: 
a substrate of first type; 

a deep well region of second type, disposed in the sub- 
strate of first type; 

a well region of first type, disposed in the deep well re- 
gion of second type; 

a first transistor, disposed over the well region of first 
type, wherein the first transistor comprises a first gate, a 
first source and a first drain; 

a second transistor, disposed over the substrate of first 
type, wherein the second transistor comprises a second 
gate, a second source and a second drain, wherein the 
second source is connected withthe first drain, and 
wherein the second source and the first drain is disposed 
in a portion of the first type well region, a portion of the 
second type deep well region and a portion of the first 
type substrate; 

a first doped region, disposed in the well region of first 
type and laterally adjacent to the first source, wherein 
the first doped region, the first source and the first gate 
are electrically connected to an input pad; and 



a second doped region, disposed in the substrate of first 
type and laterally adjacent to the second drain, wherein 
the second doped region, the second drain and the sec- 
ond gate are electrically connected to an output pad. 

[c2] 2. The electro-static discharge (ESD) protection circuit of 
claim 1, wherein the substrate of first type comprises a 
p-type substrate. 

[c3] 3. The electro-static discharge (ESD) protection circuit of 
claim 1, wherein the deep well region of second type 
comprises a n-type deep well region. 

[c4] 4. The electro-static discharge (ESD) protection circuit of 
claim 1, wherein the well region of first type comprises a 
p-type well region. 

[c5] 5. The electro-static discharge (ESD) protection circuit of 
claim 1, wherein the first transistor and the second tran- 
sistor comprise a NMOS transistor. 

[c6] 6. The electro-static discharge (ESD) protection circuit of 
claim 1, wherein the first doped region and the second 
doped region comprise a p-type doped region. 

[c7] 7. The electro-static discharge (ESD) protection circuit of 
claim 1, wherein when the input pad receives a positive 
electro-static current, a first parasitic bipolar junction 



transistor is formed by the first type well region, the 
second type deep well region and the first type sub- 
strate, and a second parasitic bipolar junction transistor 
is formed by the second type deep well region, the first 
type substrate and the second drain, and a positive feed- 
back loop is formed by the first parasitic bipolar junction 
transistor and the second parasitic bipolar junction tran- 
sistor. 

8. The electro-static discharge (ESD) protection circuit of 
claim 1, wherein when the input pad receives a negative 
electro-static current, a first parasitic bipolar junction 
transistor is formed by the first type substrate, the sec- 
ond type deep well region and the first type well region, 
and a second parasitic bipolar junction transistor is 
formed by the second type deep well region, the first 
type well region and the first source, and a positive 
feedback loop is formed by the first parasitic bipolar 
junction transistor and the second parasitic bipolar junc- 
tion transistor. 



